ASPHALT BINDER MODIFICATION 101 SERIES
What is SBS?
Styrene-butadiene-styrene (SBS) is a class of polymers commonly
used worldwide since the 1970s to enhance asphalt binder performance
in the paving and roofing industries. The styrene and butadiene monomers,
chemical precursors, are arranged in blocks of polystyrene and polybutadiene. This combination gives SBS polymers its unique properties.

Graphical representation of a triblock SBS molecule: two
polystyrene blocks connected by a polybutadiene block.

Strong Elastic Network
In SBS polymer, the blocks exist as separate phases that do not mix.
Polystyrene (the grey cubes) is a hard, strong plastic. Polybutadiene (the
orange springs) is resilient, soft and elastic. The polybutadiene phases tie
together the polystyrene phases to provide a combination of strength,
toughness and elasticity. When SBS is incorporated into asphalt binder at
elevated temperatures, the polystyrene blocks dissociate, allowing the
modified asphalt binder to be processed as a liquid. When the hot asphalt
cools, the polystyrene blocks re-associate to form a strong, tough and
elastic network. This process is reversible, providing additional flexibility to
manufacturers.

Many Forms
Polystyrene and polybutadiene blocks are assembled in a variety of ways.
The most common ones include:

DIBLOCK

TRIBLOCK

RADIAL

Diblock polymers are ideal when low
viscosity or tackiness is needed.
Diblock grades include Kraton™
D0243 and Kraton D1118.

Linear triblock polymers provide a
good balance of viscosity, elasticity and
compatibility. Triblock grades include
Kraton D1192 and Kraton D1101.

Radial polymers have excellent
efficiency and good high temperature
properties. Radial grades include
Kraton D1191 and D1184.
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The figure on the right illustrates typical polymer-modified binder
perfomance differences resulting from the SBS polymer form used.
In this experiment, asphalt binder PG64-22 or Pen50/70 was blended with
3% wt. of each polymer form (diblock, triblock and radial). The formulation
included 0.1% elemental sulfur, which was added to the blend at 180°C
(356°F) to crosslink the polymer (more information on this topic to come).
After a 4-hour curing process, each blend was sampled for original elastic
recovery in ductility bath (ASTM D6084) and rotational viscosity (ASTM
D4402). The results reflect the general expected trend of increasing
elastic recovery and viscosity as the polymer form shifts from diblock to
triblock to radial. Please be advised that the trend’s magnitude and
direction may change with increased polymer loading or adjustment of
SBS molecular properties.
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Legal Disclaimer
Kraton Corporation, on behalf of itself and its affiliates, believes the information set forth herein to be true and accurate, but any
recommendations, presentations, statements or suggestions that may be made are without any warranty or guarantee whatsoever,
and shall establish no legal duty on the part of any Kraton affiliated entity. The legal responsibilities of any Kraton affiliate with
respect to the products described herein are limited to those set forth in Kraton’s Conditions of Sale or any effective sales contract.
All other terms are expressly rejected. Kraton does not warrant that the products described herein are suitable for any particular
uses. Users of Kraton’s products must rely on their own independent technical and legal judgment, and must conduct their own
studies, registrations, and other related activities, to establish the suitability of any materials or Kraton product selected for any
intended purpose, and the safety and efficacy of their end products incorporating any Kraton products for any application. Nothing
set forth herein shall be construed as a recommendation to use any Kraton product in any specific application or in conflict with any
existing intellectual property rights. Kraton reserves the right to withdraw any product from commercial availability and to make any
changes to any existing commercial or developmental product. Kraton expressly disclaims, on behalf of all Kraton affiliates, any
and all liability for any damages or injuries arising out of any activities relating to the use of any information set forth in this
publication, or the use of any Kraton products.
*KRATON, the Kraton logo, are either trademarks or registered trademarks of Kraton Corporation, or its subsidiaries or affiliates, in
one or more, but not all countries.
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